Background: Work-privacy conflict (WPC) is no longer a rarity but constitutes a societal problem. The objectives of the present study were (1) to investigate the distribution and prevalence of WPC among the employed participants in the Gutenberg Health Study at baseline and (2) to study the dependence of WPC on a broad range of private life and occupational characteristics as well as on psychosocial working conditions.
Background
Numerous theories have been used to understand the intersection of work and family life [1] . The spillover theory [2, 3] suggests that experiences in the work domain spill over and affect experiences in the family domain (or vice versa) and has led to a large body of research examining the work-life interface. Generally speaking, work-life interface (or work-life interaction) refers to experiences in the work (family) domain that impact experiences in the family (work) domain [1] . These mutual influences may be both, positive or negative. However, the main research focus has been on the conflicts that may occur between work and family roles [1, 4] . This negative focus may be understood against the background of the changing working conditions in the Western world over the last decades, such as the increase in service industry work [5, 6] . Demands on the employees have also been changing. Flexibility regarding time and location, resiliency and social competency are increasingly becoming key qualifications. Further, the subjective indicator of work intensity, which describes workers' experience of high demands, reveals an overall increase in work intensity in most European countries over the past two decades [5] . Dual-career couples and single-parent households find themselves struggling to juggle the competing demands of work and their private lives, which may result in an inter-role conflict [7, 8] .
Various concepts have been used to describe such inter-role conflict. One common concept is the socalled "work-family conflict" (WFC) or "family-work conflict" (FWC). Also, "work interference with family" (WIF) and "family interference with work" (FIW) have been used synonymously [7] . A valid critique to these terms is that they cover only a segment of the labour force, namely those working women and men who have children or minors living at home. Therefore, it has been suggested to rather use the concept "worklife conflict" in order to also include singles, single parents, dual-income couples without children living at home etc. [9] . "Work-life conflict" however implies that work is not part of the employee's life, which is naturally not reflecting reality. Therefore, in the current study we choose to apply the term "workprivacy conflict" as we use the COPSOQ scale with the identical name measuring inter-role conflict. This term provides a precise distinction between both life areas and at the same time pertains to the entire private life.
Regarding WPC, two causal directions are conceivable: On the one hand, work-related stress factors such as shift work or precarious working conditions may have a negative impact on family and private life ("work-privacy conflict"). On the other hand, nonoccupational factors such as the personal life situation or major life events may conflict with work demands ("privacy-work conflict"). However, the former path appears to be more dominant and here the research evidence is the strongest [9, 10] , probably also because the individual employee's suffering appears to be larger if the private life is affected than vice versa. Consequently, also the present paper relates to that direction.
In a recent meta-analysis, Byron (2005) examined key determinants of a WPC. Particularly work and nonwork variables (opposed to demographic variables such as sex and income) proved to be of importance. Job stress and hours spent at work increased the risk of suffering from a WPC, whereas a flexible schedule had a protective influence. Regarding the nonwork variables, both family stress and family conflict were important antecedents of a WPC [7] .
In addition, there are various studies examining health-related effects of WPC [9] . Mental and physical health related outcomes included increased substance abuse (especially problem drinking), greater psychological stress, more frequent depression and other mental disorders, burnout, and other physical symptoms or somatic complaints including lack of appetite, sleep disorders, headaches or fatigue [9, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . However, results regarding objective health indices such as blood pressure and cholesterol level remain inconclusive [10] .
Even though there are already various studies regarding WPC and associated factors, certain research gaps remain to be filled and further primary research has been called for [7, 9, 10] . In general, more European studies are warranted as most studies have been conducted in North America where working conditions are considerably different [7, 22, 23] . More specifically, important work related variables like job level and job type as well as skill level have often not been assessed [7, 10] . In addition, the investigation of private life variables has been limited [10] . For instance, few studies differentiated between caring for children versus adults [7] ; and previous research has mostly focused on conflicts between work and family, resulting in selective samples, namely those with employees who have children or minors living at home [9] . Samples in earlier studies have also been selective, because they mainly included middle-to upper-class employees [10] .
In the current paper, we therefore examined WPC and a wide-ranging number of variables in a representative population-based sample of employees from the prospective Gutenberg Health Study (GHS). The objectives of the present explorative study were (1) to investigate the distribution and prevalence of WPC among the employed participants in the GHS at baseline and (2) to study the dependence of WPC on a broad range of private life and occupational characteristics as well as on psychosocial working conditions.
Methods

Study population
The GHS is designed as a population-based, prospective, single-centre cohort study in the Rhine-Main region in Western Germany [24] [25] [26] . The primary aim is to evaluate and improve cardiovascular risk stratification. The GHS sample was drawn randomly from the governmental local registry offices in the city of Mainz and the district of Mainz-Bingen. The sample was stratified 1:1 for sex and residence (urban and rural) and in equal strata for decades of age. Between 2007 and 2012, 15 ,010 individuals between 35 and 74 years of age were enrolled, and written informed consent was obtained from all participants. Exclusion criteria were insufficient knowledge of the German language and physical or psychological inability to participate in the examinations at the study centre. Ethical approval of the study protocol and sampling design (including the present investigation) was given by the Ethics Commission of the State Chamber of Medicine in Rhineland-Palatinate and by the data protection officer of the University Medical Center of the Johannes Gutenberg University Mainz as well as the Rhineland-Palatinate data protection officer.
For the present study, we excluded subjects older than 64 years of age (N = 3,753). In order to analyse an unencumbered sample and to circumvent a "Healthy Worker Effect" we also excluded those with prevalent vascular diseases (i.e. coronary artery disease, myocardial infarction, stroke, peripheral vascular disease; N = 346). In addition, 2,911 GHS participants were not eligible because they did not work and 236 participants had to be excluded because of missing data. A randomly selected sample (N = 4,055) filled in an alternative questionnaire regarding psychosocial working conditions (which did not contain questions related to WPC). The final sample in this study therefore consisted of 3,709 subjects (with 1,653 women and 2,056 men). There were fewer females (44.6 %) in the sample, as fewer women were employed than men. The mean age of the participants was 48 years (standard deviation (SD) =7.5).
For the current study, a completed STROBE checklist is provided as a supplementary file (see Additional file 1).
Measures
Private life characteristics
Age was measured as decades of age (i.e. 35-44, 45-54 and 55-64 years of age). Education was distinguished between school education ("certificate of secondary education (9th Grade)", "general certificate of secondary education (10th Grade)", "international baccalaureate (12th/13th grade)", "other certification" and "none") and occupational education ("vocational school/ apprenticeship", "technical school/ master craftsman", "university of applied sciences", "other qualification" and "none"). Socioeconomic status (SES) was measured using a multi-dimensional aggregated index [27] . The dimensions were "school and professional education", "occupation", and "income" and the resulting socioeconomic status groups were classified as "low", "intermediate" and "high". Marital status was classified as follows in brackets ("married", "registered partners", "divorced", "separated", "widow(er)" and "single, never married"). Further, the number of biological children ("0", "1-2" and "≥3"), the number of children below 18 years of age living at home ("0", "1-2" and "≥3") as well as the number of people living in the household ("1-2", "3-4" and "≥5") were measured. In addition it was assessed how much time was spent caring for children, caring for adult relatives, time spent on household errands, time spent on hobbies and time spent on job development ("0 h/week", "1-3 h/week" and "≥4 h/week" respectively). Smoking was assessed via both smoking status ("never", "quit 0-2 years ago", "quit more than 2 years ago" and "current") and pack years ("never smoked", "<20 pack years", "20-39 pack years" and "≥40 pack years"). Regarding alcohol intake TOAM limits (tolerable upper alcohol intake levels) [28] were used ("no intake"; "intake beneath tolerable limit" i.e., women < =10g/day, men < =20g/day; "intake above tolerable limit" i.e., women >10-40g/day, men >20-60g/day; and "abuse of alcohol" i.e., women >40g/day, men >60g/day). Depression was assessed by the Patient Health Questionnaire (PHQ-9) [29] via self-report (PHQ <10 "no depression" vs. PHQ > =10 "depression").
Occupational characteristics
Occupations were manually double-coded according to the classification of occupations of the Federal Statistical Office Germany. The following occupational characteristics were assessed with the respective categories listed in brackets: form of employment (part-time vs. full-time employment), time spent at work (<40h/week vs. ≥40h/week), night shift (yes/no), amount of night work (0-6 days/ month vs. ≥7days/month), job complexity level ("low" (helpers), "medium" (skilled workers), "complex" (specialists) and "very complex" (experts)), management (yes/no) and position ("worker", "employee", "government officials, judges, military employees", "self-employed/cooperative agriculturalist", "self-employed in trade, commerce, craftwork, industry, service", "academic self-employed profession (e.g. physician, attorney, tax consultant)", "student/ trainee" and "caretaker for relatives").
Psychosocial working conditions
The German version of the Copenhagen Psychosocial Questionnaire (COPSOQ) [30] was used to assess psychosocial working conditions. The COPSOQ consists of 5 thematic domains measuring 26 constructs (including WPC). The first four thematic domains represent the psychosocial factors at work: "Demands" (4 scales), "Influence and development" (5 scales), "Interpersonal relations and leadership" (9 scales) and "Further parameters" (1 scale in the present study: "insecurity at work"). The 5th domain represents "Strain" (6 constructs), assessing the reactions of the employees to the workplace situation as internal outcome parameters. The 6 "Strain" scales are "Job satisfaction", "Intention to leave", "General health", "Burnout", "Cognitive stress" and "Satisfaction with life".
Work-Privacy Conflict (WPC)
Just as with the nature of the construct, there is a lack of consistency with which WPC has been operationalized. Specific problems include the use of single-item measures and adapted and study-developed measures of unknown validity [10] . Allen and colleagues (2000) suggest to either use the WFC measure by Stephens and Sommer (1996) , the WFC/FWC measure by Netemeyer (1996) , or the WFC measure developed by Carlson, Kacmar, and Williams (1998) [31] [32] [33] . However, they favour the last one, as it includes all three forms of inter-role conflict (time-based, strain-based and behaviour-based) and measures both directions of an inter-role conflict [10] .
In the present study we decided to use the "work-privacy conflict scale" (WPC scale), which is an established, validated scale and part of the COPSOQ thematic domain "Demands". It is assessed with 5 items using a 5-point Likert scale, which can be combined and expressed as a percentage. We defined an indication of a WPC as a WPC Score of or exceeding 60 % (this corresponds with the Likert-scale categories indicating high and very high WPC). The 5-item WPC Scale originates from the workfamily conflict scale by Netemeyer (1996) , but was developed further for the COPSOQ to not only include family but the entire private life (changes are indicated in italics) [32] : 1. The demands of my work interfere with my private and family life; 2. The amount of time my job takes up makes it difficult to fulfil family or private responsibilities; 3. Things I want to do at home do not get done because of the demands my job puts on me; 4. My job produces stress that makes it difficult to fulfil family duties; 5. Due to work-related duties, I have to make changes to my plans for private or family activities. In all five items the coding of the Likert scale was as follows, 5="strongly agree", 4="agree", 3="undecided", 2="disagree", 1="strongly disagree". The WPC score was obtained by summing all five items and dividing by 5. Reliability was excellent with α = 0.91.
Statistical analysis
Descriptive analyses were carried out separately for women and men. WPC was categorized as "very low" (<20 %), "low" (20-39 %), "moderate" (40-59 %), "high" (60-79 %) and "very high" (> = 80 %). Also the bivariable analyses were carried out separately for women and men; distribution and prevalence of WPC were examined according to socio-demographic and occupational characteristics as well as psychosocial working conditions. All statistical analyses were performed in R [34] . For the regression analyses, WPC was dichotomized and defined as having a score of > =60 %. Further, stepwise selection of Poisson stepwise log-linear regression models were performed to determine which sociodemographic and occupational characteristics were most associated with the outcome variable WPC and to obtain adjusted prevalence ratios (PR) from the final model. In order to examine the importance of working hours in more detail, we performed an additional sensitivity analysis where we instead of overtime ("Time spent at work (40+ h)") and part-time employment included working hours per week. The multivariable analyses were conducted both separately for women and men and with all subjects together in one analysis.
For the stepwise selection, the stepAIC function of the MASS Package was used to determine models based on the Akaike information criterion (AIC) starting with a model that included only age (and sex in the combined model) [35] .
Results
Bivariable results
Private life characteristics
More than half of the employed men reported to have a very low WPC (25.0 %) or low WPC (27.0 %) (see Table 1 ). Especially older men between 55 and 64 years of age had a very low WPC (34.9 %). 7.9 % of all employed men reported to have a very high WPC. Particularly men with a university degree had a high (24.8 %) or very high WPC (10.4 %). Also men with a high SES (9.6 %), those without a hobby (9.3 %) und particularly those who did not spend time on household errands (19.4 %), had a very high WPC. Further, almost a fourth (24.5 %) of all men with depression had a very high WPC. Men who were divorced (10.0 %) or separated (10.5 %) were also more likely to report a very high WPC (Table 1) .
Compared to men, the proportion of employed women who reported a very low WPC (34.0 %) was higher; 23.4 % had a low WPC. Apart from that, distributions were similar to those of the men. Women aged 55-65 years tended to have a very low WPC (38.8 %), whereas a larger proportion of women with a university degree reported high (21.2 %) or very high WPC (9.6 %). Moreover, women with a high SES (11.1 %) und those not spending time on hobbies (11.0 %) more often had a very high WPC. Nearly a fourth (21.6 %) of all women with depression reported to have a very high WPC (Table 2) .
Occupational characteristics
Regarding occupational characteristics, men who had to work night shifts, had a very high WPC (13.2 %) (Table 3) . Also, men with highly complex tasks (10.1 %) and male self-employed academics (12.3 %) often had a very high WPC. Furthermore, men who worked as a manager (11.0 %) and those with full-time employment (8.1 %) frequently had a very high WPC. Even though some differences were found, distributions were largely the same for women (Table 4) . Also women with highly complex tasks (10.3 %) often reported a very high WPC. Moreover, nearly a third of all women in full-time employment had a high (18.8 %) or very high WPC (10.7 %). Just as in men, doing night shifts (16.4 %) and working as manager (12.2 %) was frequently associated with a very high WPC. Similarly TOAM limits for men: beneath tolerable limit < =20g/day; above tolerable limit >20-60g/day; abuse >60g/day to men, 14.0 % of the female self-employed academics reported a very high WPC.
Psychosocial working conditions
Generally, among both women and men, adverse psychosocial working conditions were associated with a higher WPC and favourable psychosocial working conditions with a lower WPC (Tables 5 and 6 ). In particular, high scores on "quantitative demands","emotional demands", "demands for hiding emotions", (low)"work ability" and "burnout" were related to a high level of WPC in both women and men. In TOAM limits for women: beneath tolerable limit < =10g/day; above tolerable limit >10-40g/day; abuse >40g/day women, "role conflicts" and "cognitive stress" played an additional important role. On the other hand, "degree of freedom at work", "quality of leadership", "social support", "job satisfaction" and "life satisfaction" were associated with a low WPC in both women and men. Still, some of the favourable psychosocial working conditions, i.e. "possibilities for development" (particularly in women) and "workplace commitment", were tendentially positively associated with WPC. Table 7 shows the results of the Poisson regression analyses for women and men separately as well as for all subjects together in one analysis. In the regression models, both socio-demographic as well as occupational characteristics were included. Stepwise selection led to somewhat different models for the respective analyses with a little different set of variables (Table 7) . For men, the WPC risk (as expressed by the prevalence ratio) was increased when they spent much time at (Tables 1 and 2 ), in the adjusted multivariable model women had a higher risk for WPC compared to men (Table 7) . Further, according to the overall model the WPC risk was reduced for persons with part-time work (PR 0.50, 95 % CI 0.39-0.64), for older persons (PR 0.83, 95 % CI 0.76-0.91) and for persons not spending time on hobbies (PR 0.88, 95 % CI 
Multivariable results
Discussion
With the changing working conditions over the last decades and the resulting psychological stress, WPC is no longer a rarity but constitutes a societal problem [10] . This is reflected in the high prevalence in the present study (27.4 % of the men and 23.0 % of the women reported a high or very high WPC). In a Swiss, nationally representative study from 2009 the prevalence was "merely" 12.5 % [9] . However, in that study, the researchers used another measurement instrument. This instrument comprised only two items and had a rather low reliability (α = 0.53), while our WPC measure had an excellent reliability (α = 0.91). Also, the Swiss study covered the age span 20-64 years, whereas the subjects in our sample were 35-64 years old. Possibly, the younger subjects in the Swiss study had fewer private obligations yet, which might have protected against a WPC.
We found very interesting results regarding sex differences. According to the descriptive results, it seemed like men had a higher risk for having a WPC. The 53 (20) 37 (17) 50 (16) 56 (16) 65 (15) 73 (17) Emotional demands (−) 46 (21) 34 (20) 43 (18) 50 (18) 56 (17) 60 (22) Demands for hiding emotions (−) 35 (24) 24 (23) 33 (23) 38 (21) 44 (22) 50 (25) Influence at work (+) 58 (24) 60 (26) 59 (24) 57 (24) 57 (23) 57 (25) Degree of freedom at work (+) 72 (23) 76 (21) 73 (22) 70 (24) 69 (24) 66 (26) Possibilities for development (+) 75 (18) 72 (19) 74 (18) 75 (17) 78 (16) 79 (20) Meaning of work (+) 78 (18) 79 (17) 77 (18) 76 (17) 77 (17) 78 (19) Workplace commitment (+) 62 (20) 61 (21) 61 (20) 63 (20) 64 (20) 66 (22) Predictability (+) 65 (22) 67 (21) 66 (21) 64 (21) 63 (23) 64 (24) Role-clarity (+) 81 (15) 82 (15) 81 (15) 80 (16) 79 (16) 81 (17) Role-conflicts (−) 41 (19) 35 (20) 39 (17) 43 (18) 46 (17) 50 (17) Quality of leadership (+) 51 (22) 56 (23) 53 (21) 50 (21) 48 (22) 42 (20) Social support (+) 65 (19) 70 (19) 65 (18) 64 (18) 61 (18) 57 (19) Feedback (+) 47 (21) 50 (23) 46 (20) 47 (20) 44 (21) 43 (22) Social relations (+) 57 (28) 62 (28) 59 (26) 55 (27) 54 (28) 48 (28) Sense of community (+) 79 (16) 83 (16) 80 (15) 79 (15) 76 (15) 73 (18) Mobbing (−) 16 (21) 12 (19) 15 (19) 18 (21) 19 (22) 22 (24) Job insecurity (−) 25 (20) 23 (20) 25 (20) 28 (22) 25 (19) 27 (21) Job satisfaction (+) 69 (14) 73 (14) 70 (14) 69 (13) 67 (15) Byron (2005) found that mothers experience more WPC than fathers. Byron hypothesizes that women might tend to take on greater responsibilities for childcare, and therefore experience more distress, when they also have to deal with a considerable workload [7] . That might be why particularly for women being divorced or separated is associated with an increased risk for a WPC. Still, more mothers than fathers keep the children after a separation [36] and being a working single mother is likely to result in role strain [7] . A traditional role allocation can also be seen with regard to household errands. Almost a fifth of all men, who did not spend any time on household errands, reported a very high WPC; and we found a negative association between WPC and time spent on household errands in the multivariable analyses. On the other hand, we found a positive association between WPC and a lot of time spent at work. Among women, such a clear trend was not discernible. The time, they spent on household errands, seemed not to be associated with their WPC and was not selected in the multivariable model for women. There was a relative strong association between WPC and depression in our study. This is not surprising and has been found previously [37, 38] . On the one hand depression might lead to a negative response bias, so that depressed women would be more likely to report a WPC. On the other hand it is also conceivable that a high WPC (coupled with general fatigue) results in depression [39] . In the multivariable models that were stratified by sex, depression was selected only in the model for women. Hämmig et al. Demands for hiding emotions (−) 37 (25) 26 (24) 37 (22) 43 (23) 47 (21) 56 (24) Influence at work (+) 47 (26) 47 (28) 50 (25) 50 (25) 46 (24) 39 (23) Degree of freedom at work (+) 62 (26) 68 (24) 61 (27) 61 (25) 56 (29) 49 (27) Possibilities for development (+) 69 (20) 64 (21) 69 (19) 72 (19) 73 (19) 75 (18) Meaning of work (+) 76 (18) 76 (19) 76 (17) 75 (18) 76 (18) 74 (19) Workplace commitment (+) 60 (20) 58 (21) 60 (18) 61 (20) 61 (19) 62 (20) Predictability (+) 61 (21) 66 (21) 62 (19) 61 (22) 56 (21) 54 (23) Role-clarity (+) 79 (16) 81 (16) 80 (15) 78 (16) 75 (18) 76 (19) Role-conflicts (−) 37 (20) 28 (19) 36 (18) 41 (18) 46 (20) 49 (22) Quality of leadership (+) 52 (23) 58 (24) 55 (22) 48 (23) 46 (22) 41 (23) Social support (+) 66 (20) 70 (21) 67 (17) 63 (21) 61 (19) 58 (18) Feedback (+) 42 (21) 44 (23) 44 (20) 43 (22) 39 (19) 36 (21) Social relations (+) 55 (29) 60 (29) 57 (30) 53 (29) 50 (27) 48 (27) Sense of community (+) 80 (17) 84 (15) 79 (15) 77 (17) 76 (17) 74 (19) Mobbing (−) 16 (21) 11 (17) 14 (20) 19 (23) 23 (23) 22 (25) Job insecurity (−) 23 (20) 21 (19) 24 (20) 23 (20) 26 (21) work-life conflict and mental health impairments among women. Similarly, in a longitudinal study, work-to-family conflict was found to be more detrimental to women's satisfaction and well-being than that of men [40] . An explanation for this difference might be that a negative spillover from work to private life is more stressful for women, because the family role and private life domain is more important to the woman's self-concept and social identity [9] . For both women and men, full-time employment and many of the other psychosocial risk factors at work were associated with an increased WPC. The importance of work strain and the extent of working hours for a WPC are plausible and have been documented before [9, 17, 41] . Härma (2006) therefore argues that the reduction of overtime and long working days would act as a central factor in reducing psychosocial strain and in the prevention of adverse health effects. At the same time we also found some of the favourable psychosocial working conditions ("possibilities for development", "workplace commitment") related to WPC, indicating that demanding jobs that interfere with private life also hold positive outcomes for employees.
Strengths and limitations
In the current study, we examined a representative, population-based sample. Even though the overall GHS study was set up to look at cardio-vascular risk stratification rather than understanding occupational risk distributions, we investigated a broad variety of factors potentially associated with a WPC. In fact, we included considerably more work variables and assessed more extensively private characteristics than most of the previous studies on WPC [7, 9, 10] . Moreover, we considered the entire private life and did not restrict the assessment to family life.
The cross-sectional design constitutes the main limitation of this study. Even though theoretical frameworks concerning the temporal sequence have been suggested [10, 30] , we do not know for sure, whether the related factors are a cause or consequence of WPC. Currently, the GHS is assessing 5-year follow-up data. These data will give the opportunity to prospectively analyse WPC and thus provide a better basis for assessing causality.
Conclusions
By affecting the individual work life, home life, and the general well-being and health, WPC may lead to detrimental effects in employees, their families, employers, and society as a whole [10, 42] . Therefore, the high prevalence of WPC in our sample should be of concern. Among women, the risk for suffering from WPC was even higher, most likely due to multiple burdens. In Germany, many women consider it to be difficult to combine work and private life, which is inter alia 
